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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 5-10, 13, 26-30, 33 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Okada et al, US 2002/0003773. 

Re claim 1, Okada discloses an apparatus comprising: a first phase shifter to 
provide subcarrier dependent phase shifts to modulation symbols associated with an 
orthogonal frequency division multiplexing (OFDM) signal to generate first phase shifted 
modulation symbols, wherein said modulation symbols correspond to subcarriers of the 
OFDM signal (fig. 13, col. 10, line 64-col.11, line 26, "The phase shifter 11 receives as 
input a complex signal mapped according to a given modulation system such as BPSK, 
DQPSK, QPSK, 16 QAM or 64 QAM. The signal point of the input complex signal is 
expressed by (I, Q); and a first inverse discrete Fourier transform unit to convert said 
first phase shifted modulation symbols from a frequency domain representation to a 
time domain representation (fig. 12, col.11, line 47-51, "The IFFT operational circuit 6 
performs an operation of inverse Fourier transform collectively on the multiplexed 
signals of the three channel data as multiplexed by the multiplexer 5 to generate an 
OFDM signal of the base band of time domain"). 
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Re claim 5, Okada discloses the apparatus of claim 1 , wherein: said first phase 
shifter provides a phase shift to a first modulation symbol based on a difference 
between a frequency of a corresponding subcarrier and a center frequency of a channel 
in which said OFDM symbol is to be transmitted (fig. 13, col. 10, line 64-col.11, line 26). 

Re claim 6, Okada discloses the apparatus of claim 1 , wherein: said first phase 
shifter provides subcarrier dependent phase shifts to said modulation symbols based on 
an approximate coherence bandwidth associated with the apparatus (fig. 3, col. 10, line 
64-67) &col.1, line 21 -25). 

Re claim 7, Okada discloses the apparatus of claim 1 , wherein: said modulation 
symbols associated with said OFDM signal includes at least a first modulation symbol 
and a second modulation symbol, said first modulation symbol being associated with a 
first subcarrier and said second modulation symbol being associated with a second 
subcarrier that is adjacent to said first subcarrier in frequency, wherein said phase 
shifter provides phase shifts to said first and second modulation symbols that differ by 
approximately 360/B degrees, where B represents an approximate coherence 
bandwidth (fig. 13, col. 10, line 64-67 and col. 1, line 15-20). 

Re claim 8, Okada discloses acquiring modulation symbols to be used to 
generate an orthogonal frequency division multiplexing (OFDM) signal, said modulation 
symbols including at least a first symbol and a second symbol, wherein said modulation 
symbols correspond to subcarriers of the OFDM signal (fig. 13, col. 10, line 64-col.11, 
line 26); applying a first phase shift to said first symbol that is dependant upon the 
subcarrier associated with said first symbol to generate a first phase shifted symbol; and 
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applying a second phase shift to said second symbol that is dependent upon the 
subcarrier associated with said second symbol to generate a second phase shifted 
symbol(see fig. 13). 

Re claim 9, Okada discloses applying an inverse discrete Fourier transform to a 
group of modulation symbols that includes said first phase shifted symbol and said 
second phase shifted symbol (fig. 12, IFFT (6)). 

Re claim 10, The method of claim 9, wherein: said modulation symbols to be 
used to generate said OFDM signal include other symbols in addition to said first 
symbol and said second symbol, said method further comprising applying subcarrier 
dependent phase shifts to said other symbols to generate other phase shifted symbols, 
wherein said group of modulation symbols includes said other phase shifted symbols 
(see claims 1 and 8). 

Re claim 13, The method of claim 8, wherein: applying a first phase shift to said 
first symbol includes applying a phase shift that is related to an approximate coherence 
bandwidth of a corresponding channel (see fig. 1 3). 

Re claim 26, Okada discloses a system comprising: a first phase shifter to 
provide subcarrier dependent phase shifts to modulation symbols associated with an 
orthogonal frequency division multiplexing (OFDM) signal to generate first phase shifted 
modulation symbols, wherein said modulation symbols correspond to subcarriers of the 
OFDM signal (see claim 1); a first inverse discrete Fourier transform unit to convert said 
first phase shifted modulation symbols from a frequency domain representation to a 
time domain representation(see claim 1); and at least one dipole antenna element to 
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transmit a radio frequency (RF) signal that includes said time domain representation of 
said phase shifted modulation symbols(fig. 12, antenna(10)). 

Re claim 27, Okada discloses a guard interval addition unit to add a guard 
interval to said time domain representation of said phase shifted modulation symbols 
(see fig. 12, guard interval (7). 

Re claim 28, Okada discloses an RF transmitter located between said guard 
interval addition unit and said at least one dipole antenna element to generate said RF 
signal using said time domain representation of said phase shifted modulation symbols 
(see fig. 12, and orthogonal modulator and frequency converter works as a transmitter). 

Re claims 29-30, which claims the same subject matter as recited in claims 8-9. 
Therefore, claims 29-30 have been analyzed and rejected with respect to claims 8-9. 

Re claim 33, which claim the same subject matter as recited in claim 13. 
Therefore, claim 33 has been analyzed and rejected with respect to claim 13. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 
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4. Claims 15-25 are rejected under 35 U.S.C. 102(a) as being anticipated by Menon 
etal, US 6940917. 

Re claim 15, Menon discloses an apparatus comprising: an interleaver to 
separate a serial input stream of modulation symbols into N spatial streams, where N is 
a positive integer greater than 1(fig.3, channel interleaver (314), col. 12, line 42-45, " the 
channel interleaver 314 then interleaves the coded bits based on one or more 
interleaving schemes to provide time, spatial and /or frequency diversity"); and a 
steering unit to receive said N spatial streams and to steer the associated modulation 
symbols into M antenna paths, where M is a positive integer greater than 1, wherein 
said steering unit provides subcarrier dependent phase shifts to modulation symbols 
associated with at least one of said N spatial streams(fig. 3, steering unit(350), col. 13, 
line 41-60, where it says each beam-steering unit 450 performs beam-steering for an 
associated subband and also receives the normalized steering vector e(k) for that 
subband. Within each unit 450, the scaled modulation symbols s.sub.k are provided to 
N.sub.T multipliers 452a through 452t, one multiplier for each transmit antenna). 

Re claim 16, Menon discloses that M antenna paths includes at least a first path 
and a second path; and said apparatus further includes a first inverse discrete Fourier 
transform unit within said first path and a second inverse discrete Fourier transform unit 
within said second path (fig.4, col. 14, line 8-26, which shows that each Fourier 
transform is connected with the antenna"). 

Re claim 17, Menon discloses that first and second inverse discrete Fourier 
transform units are fast Fourier transform units (see fig. 3 for FFT). 
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Re claim 18, Menon discloses that N equals M (see fig. 3 and fig.4) 

Re claim 19, Menon discloses that N does not equal M (see fig. 3 and fig.4). 

Re claim 20, Menon discloses that an apparatus is adapted for use within a 
multiple input multiple output (MIMO) based transmitting device (col.11, line 56-58). 

Re claim 21, Menon discloses a mapper to map input data bits into a serial 
stream of modulation symbols based on a predetermined modulation scheme, said 
serial stream of modulation symbols for delivery to an input of said interleaver (fig. 3, "it 
shows that output of the symbol mapping (316) is going to the multiplexer (360) which is 
used to refer to the interleaving of digital signal data"). 

Re claim 22, Menon discloses that a forward error correction (FEC) coder to 
encode user data based on a predetermined error code, said FEC coder to deliver 
encoded data bits to an input of said mapper (fig. 3 shows the encoder (312) which 
codes the traffic data (the information bit) in accordance with one or more coding 
schemes to provide coded bits). 

Re claim 23, Menon discloses that steering unit provides subcarrier dependent 
phase shifts to modulation symbols associated with at least two spatial streams, 
wherein different phase sequences are used for each of said at least two spatial 
streams (col.13, line 41- col.14, line 7). 

Re claim 24, The apparatus of claim 15, wherein: said steering unit provides 
subcarrier dependent phase shifts to modulation symbols associated with N-1 of said N 
spatial streams, wherein different phase sequences are used for each of said N-1 
spatial streams (col.13, line 41-col.14, line 7). 
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Re claim 25, The apparatus of claim 15, wherein: said steering unit provides 
subcarrier dependent phase shifts to modulation symbols associated with each of said 
N spatial streams, wherein different phase sequences are used for each of said N 
spatial streams (col. 13, line 41 -col. 14, line 7). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2-4, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okada et al, US 2002/0003773 and in view of Ladstatter, US 41 12430. 

Re claim 2, Okada discloses the apparatus of claim 1 , further comprising: a 
second phase shifter to provide subcarrier dependent phase shifts to said modulation 
symbols associated with said OFDM signal to generate second phase shifted 
modulation symbols, wherein said second phase shifter provides different subcarrier 
dependent phase shifts to said modulation symbols than said first phase shifter(figl.13, 
col. 10, line 64-col.11, line 26); and a second inverse discrete Fourier transform unit to 
convert said second phase shifted modulation symbols from a frequency domain 
representation to a time domain representation^. 12, col.11, line 47-51). But Okada fail 
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to disclose that first inverse discrete Fourier transform unit is associated with a first 
antenna path and said second inverse discrete Fourier transform unit is associated with 
a second antenna path. However, Ladstatter does (fig. 2, shows that a first inverse 
Fourier Transform (43) is associated with first antenna (30) and second inverse Fourier 
Transform (44) is associated with second antenna (31). 

Therefore, taking the combined teaching of Okada and Ladstatter as a whole, it 
would have been obvious to one of ordinary skill in the art to incorporate the 
arrangement of first inverse discrete Fourier transform unit is associated with a first 
antenna path and said second inverse discrete Fourier transform unit is associated with 
a second antenna path as thought in Ladstatter into Okada to prevent distortion of the 
wideband beam. 

Re claim 3, Okada and Ladstatter references teach the apparatus of claim 2, 
further comprising: and Okada reference also teaches at least one other phase shifter to 
provide subcarrier dependent phase shifts to said modulation symbols associated with 
said OFDM signal to generate other phase shifted modulation symbols, wherein said at 
least one other phase shifter provides different subcarrier dependent phase shifts to 
said modulation symbols than said first and second phase shifters (fig. 13, col. 10, line 
64-col.1 1 , line 26); and at least one other inverse discrete Fourier transform unit to 
convert said other phase shifted modulation symbols from a frequency domain 
representation to a time domain representation^. 12, col.11, line 47-51). 
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Re claim 4, Okada and Ladstatter references teach the apparatus of claim 2, and 
Okada reference also teaches first and second inverse discrete Fourier transform units 
are fast Fourier transform (FFT) units (see fig. 16). 

Re claim 14, Okada and Ladstatter reference teach the method of claim 8, and 
Okada reference also teaches the first and second phase shifted symbols are to be 
transmitted from a first antenna (fig. 13); and said method further comprises: applying a 
third phase shift to said first symbol that is dependant upon the subcarrier associated 
with said first symbol to generate a third phase shifted symbol, wherein said third phase 
shift is different from said first phase shift (fig. 13, col. 10, line 64-col.11, line 26, even 
though the specification and drawing did not talk about the third and fourth phase shift 
but it would be same thing as first and second phase shift ) ; and applying a fourth 
phase shift to said second symbol that is dependent upon the subcarrier associated with 
said second symbol to generate a fourth phase shifted symbol, wherein said fourth 
phase shift is different from said second phase shift((fig.13, col. 10, line 64-col.11, line 
38); and Ladstatter reference also teaches third and fourth phase shifted symbols are to 
be transmitted from a second antenna, said second antenna being different from said 
first antenna(fig.2). 

7. Claims 11 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okada et al, US 2002/0003773 and in view of Daudelin, US 4716376. 

Re claim 1 1 , Okada discloses a first phase shift to said first symbol includes 
applying a phase shift that is linearly related to a frequency of the subcarrier associated 
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with said first symbol (fig. 12). But Okada fail to disclose that phase shift is linearly 
related to a frequency. However, Daudelin does (col.6, line 34-37, "The phase shift 
imposed by this circuit on a given frequency component is linearly related to the 
frequency of that component"). 

Therefore, taking the combined teaching of Okada and Daudelin as a whole, it 
would have been obvious to one of ordinary skill in the art to incorporate the 
arrangement of phase shift is linearly related to a frequency as thought in Daudelin into 
Okada therefore has the same relative effect on any two frequencies F1 and F2 
separated in frequency by a fixed difference. 

Re claim 31 , which claim the same subject matter as recited in claim 1 1 . 
Therefore, claim 31 has been analyzed and rejected with respect to claim 11. 

8. Claims 12 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Okada et al, US 2002/0003773 and in view of Kumagai et al, US 5796307. 

Re claim 12, Okada discloses a first phase shift to said first symbol includes 
applying a phase shift that is non-linearly related to a frequency of the subcarrier 
associated with said first symbol (see fig. 12). But Okada fail to disclose that phase shift 
is non-linearly related to a frequency. However, Kumagai does(col.4, line 32-34," The 
phase shift amounts of the first and second phase shifter means 21 and 23 vary 
nonlinearly with respect to frequency"). 

Therefore, taking the combined teaching of Okada and Kumagai as a whole, it 
would have been obvious to one of ordinary skill in the art to incorporate the 
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arrangement of that phase shift is non-linearly related to a frequency as thought in 
Kumagai into Okada to obtaining an amplified output signal from the second phase 
shifter (summery of the invention). 

Re claim 32, which claim the same subject matter as recited in claim 12. 
Therefore, claim 32 has been analyzed and rejected with respect to claim 12. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nurul M. Matin whose telephone number is 571-270- 
1 188. The examiner can normally be reached on mon-fri (7:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Nurul Matin 




